Real estate agents have flexibility in choosing hours and employers. These responses are tested with a five-equation recursive model. Agents choose between full-and part-time work. The conditional wage measures productivity adjusted for self-selection to each status. Hours worked in each status depend on the fitted after-tax wage and household income, yielding flexible supply elasticities. Using a 2005 survey of 8,450 U.S. real estate agents, a year of experience raises the full-time hourly wage by 2.5%. Conditional hours worked decline by 0.6%, implying an earnings return of 1.9% per year of experience. The labor supply elasticity for full-time agents is 0.21; it is almost zero for part timers.
This article estimates a flexible labor supply equation allowing for differences between full-and part-time status. The structural form has five equations and three recursive steps. The agent selects whether to work full time. Conditional on this selection there are sequential separate fulland part-time equations for wages and hours. With no difference between working full or part time and no self-selection, there is a single wage-hour structure resulting in two estimating equations. Even in this two-equation case, agents choose their hours and respond to wage and tax changes.
The empirical application is to 8,450 U.S. real estate agents surveyed in 2005. Data are available on hours worked, agent compensation and household income as well as skills and demographics. Full-time status for the empirical implementation follows regulatory guidelines for benefit eligibility, requiring working 20 hours or more per week.
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A year of experience yields full-time agents a return about twice that of part timers. A year of experience raises the wage by 2.5% for a full-time agent, adjusted for self-selection. Hours worked fall by 0.6%, leading to an earnings return of 1.9%.
The labor supply elasticity for a real estate agent is low, even when allowing for flexible hours. For a full-time agent the elasticity is 0.21, and it is near zero for part timers. The results are robust to specification. Including gender, race and ethnicity, the labor supply elasticity is no higher than 0.28.
A test of flexibility in hours is based on the fitted values from the labor supply equation. All fulltime agents have fitted hours worked of at least 20 per week, implying that none want to work part time. Only 1% of part-time agents have fitted weekly hours above 20, and the highest is 21.8. Agents are working the hours they want to, rather than those they must.
The next section provides background of the wages and hours literature. A theoretical model based on the agent choosing full-or part-time work follows. Data and empirical findings are reported subsequently. The last section describes conclusions and implications.
Background
Relatively low labor supply elasticities have been obtained, regardless of worker characteristics. Blundell and MaCurdy (1999) survey wage and income elasticities of hours worked. Uncompensated wage elasticities for men range from zero to 0.14. Income elasticities range between −0.28 and 0.01. Those estimates are for all workers, many of who have no control over the number of hours they work.
Research on the labor supply of workers who set their own hours has inconclusive findings. Farber (2005) finds that taxicab drivers have a low but positive labor supply elasticity of 0.5 and a positive intertemporal substitution on work. Camerer et al. (1997) find opposite results of a backward-bending negative labor supply elasticity. Positive results have been obtained for stadium vendors (Oettinger 1999) . Vendors work a fixed number of hours per day, but they can choose which days to work.
Within real estate, Hsieh and Moretti (2003) examine the productivity and hours of agents. Productivity declines as does the wage when free entry is permitted in expensive housing markets. Winkler (1998, 2000) find high labor supply elasticities in licensing requirements, but low returns to formal schooling. In the link between real estate and work, Rosenthal and Strange (2003) show that increased population density leads to lower hours worked.
A household's structure may affect wages and hours. In Carroll and Clauretie (2000) marital status and household size affect earnings of agents in insurance and finance but not in real estate. Turnbull and Dombrow (2007) find that compensation differentials of agents do not differ by gender.
While the real estate studies have addressed returns in earnings, they do not make the separate allocation to wages and hours that determine the supply elasticity. The amount of effort may respond to the wage as well as skills and demographic variables. That decision requires a breakdown of compensation between hours and wages. The structure can test whether the relatively low return to education in real estate is robust to the specification or whether the market rewards a different type of skill.
Model
The structural model is recursive. The real estate agent chooses between full-or part-time positions. Conditional on that decision, the labor market offers productivity or a wage function as the return on acquired skills. Within the full-or part-time markets and given the wage, the agent chooses effort or hours worked.
The agent has characteristics X including assets and wealth, other income, skills and personal and protected variables. Skills include education, experience and extent of real estate holdings. Personal variables include household income and marital status, which facilitate networking and productivity. Variables protected against discrimination such as race, gender and ethnicity are not part of employment arrangements, but they may enter individual decisions.
The agent makes a work choice indexed by I. Full-time work involves I = 1 with I = 0 for a part timer. Each of full-and part-time status offers an opportunity set of wages and hours (W I , H I ) conditional on skills and personal variables. The part-time labor market offers lower hoursH, so H 1 > H 0 . Hourly wages are W 0 , W 1 , which is not necessarily lower in the part-time market.
The agent's utility is U I (C I , − H I , X), I = 0, 1. Utility is increasing and concave in consumption of goods and services C I and the negative of hours worked − H I given characteristics X. The price of the consumption goods is normalized at one.
Total time available for work is ρI. The marginal tax rate is τ. Household income from assets and labor income other than real estate sales isY. The agent selects the alternative that maximizes utility V I or (1) The budget constraint is (1 −τ)(ρI
3 Full income after tax if the agent worked every hour is (1 −τ)ρI W I . After-tax other income is (1 −τ)Y. That total income is spent on consumption C I and on time not working (1 −τ)W I (ρI− H I ).
Including income and the wage in the characteristics X, whether an agent works full time or part time depends on
As a linear specification, I*= Xα+υ. Here α are parameters and the expected intensity is E(I*) = Xα. A disturbance term υ has zero mean with E(υ) = 0. The agent works full time when Xα+υ≥ 0, yielding
The unconditional wage, differing between the full-time and the part-time markets is
Here X W is the list of variables determining the wage with parameters β and error ɛ. 
The expected values of the disturbances contingent on the choices are
The density and distribution functions of the disturbance υ are f and F.
In (6) m i i = 0, 1 is the inverse Mills ratio that adjusts for the self-selection between full-and part-time status. The coefficient on the inverse Mills ratio is δi i = 0, 1. Some agents have a network of family and friends or a network from social contacts that produce customers and sales at low cost. This network causes a positive self-selection on the part-time coefficient δ 0 . If part timers are less skilled, then there is a negative self-selection and δ 0 < 0. The wage equations, corrected for self-selection are
The fitted wages are in the full-and part-time sectors. These fitted wages together with tax rates determine the labor supply functions recursively as (8) The exogenous variables are X H with parameters γ. The labor supply elasticity is η if hours and the after-tax fitted wage are in logarithms. Logarithmic after-tax income is (1 −τ)Y, and φ is the income elasticity. The error in hours is ω.
In the unrestricted case there are five equations, for selection between full-and part-time status in (3) with two separate wages and hours in(7) and (8). Testable restrictions reduce the structure to as few as two equations, one each for wages and hours. If the δ are zero there is no selfselection and (9) Full-and part-time agents do not differ in their networks or other unmeasured variables. The system reduces to four equations, two for wages and two for hours. Full-and part-time agents have the same wage or productivity, and there is no self-selection when (10) There is one equation for wages along with two for hours.
Agents have no difference in effort in full-and part-time markets when (11) Together with conditions (10) where there is no self-selection and common productivity, the system contains two equations. In the two-equation recursive system the wage and hours are (12) There is a single wage equation W that pools over full-and part-time workers. That estimation occurs first, yielding fitted value . That fitted wage enters the hours equation with supply elasticity η. The five-equation system reduces to two under the test restrictions (10) and (11).
The specifications are used to test real estate agent work flexibility. Skills such as experience allow an agent to be more productive. That productivity implies β > 0, whether for full-or parttime or all markets. If the agent is able to work more efficiently, it requires less effort to sell a house, so γ < 0. With the wage and hours measured in logarithms, the total return in income from one unit of investment, such as a year of experience, is W + H. The associated rate of return is the derivative with respect to that characteristic, or β+γ. A skill allows total earnings to rise even if effort declines, leading to |β| > |γ|. The gain in productivity is partially spent on reducing effort if γ < 0, but there remains a gain in total earnings.
Even if hours are flexible, the earnings target theory indicates a backward-bending labor supply elasticity, or η < 0. Agents are working flexible hours including being part time, and they have a threshold total earnings. The alternative is that there is flexible response and hours are increased when incentives rise with η > 1. All of these tests apply to the complete system (3), (7) and (8) and any restrictive form including the two equations in (12).
Equations (3) and (12) are estimated after categorizing the variables into five groups. These categories are: (a) protected: gender, race, ethnicity; (b) personal: marital status, household income; (c) skills: education, experience, real estate investments, real estate as second career; (d) firm: size, ownership structure and (e) market: employment, employment growth.
Variables in a given category are included or excluded from the estimating equations. 4 The probit equation includes protected, personal and skill category variables; firm and market variables are assumed not to affect the part-time versus full-time employment decision. The wage equations have personal, skills, firm and market categories as well as the fitted probit values. Protected variables for gender, ethnicity and race are excluded from initial wages and hours equations. They are included later for robustness checks. The hours equations include personal and skill categories and the fitted after-tax wages, but they exclude firm and market category variables. The exclusion is based on recognition that individuals control their own hours rather than the firm or market.
The recursive system does not have interdependence among the endogenous variables. In the probit, only the dependent variable is endogenous. The wage and self-selection are endogenous in the productivity or wage equations. Hours and the fitted wage are endogenous in the effort or hours equations. The wage is conditional on the probit, using the two-step Heckman (1979) method. Hours are conditional on the after-tax wage and income.
Data and Empirical Results
The data are from a survey of real estate agents in residential sales conducted in the spring of 2005 by the National Association of Realtors. There are 8,450 respondents with data on total compensation, hours worked, education, experience, gender, race, ethnicity, household income and sufficient characteristics to estimate the marginal tax rate. The marginal tax rate is calculated from the TAXSIM model using the residence of the agent. 5 That residence by ZIP code is matched with employment growth and unemployment rates in the local market.
Total gross annual compensation includes all income from sales or listing of residential property. Agents report annual business expenses including car, rental and office expenses. Those business expenses are subtracted from total gross compensation to yield annual net earnings. Net earnings divided by hours worked per week yields the hourly wage. The hourly wage is on an annualized basis. The variables are summarized and described in Table 1 including means and standard deviations. Table 2 reports the probit estimates for the probability along with the marginal effects of being employed full versus part time. Married agents are less likely to work full time as are Asian and African Americans. The probability of full-time status increases with household income. Estimates of the wage function are in Table 3 . A test on full-and part-time subsamples indicates that the wage coefficients are not equal. 6 The full-and part-time wage estimates are reported in addition to those for the combined sample, and they are corrected for heteroskedasticity. Table 2 . Regression coefficients are heteroskedasticity consistent. Dependent variable is the natural logarithm of annualized hourly wage. Sch is years of schooling based on the highest level of education completed, Exp is years of real estate experience, Seccar = 1 if the respondent's second career is real estate, Resprop is the number of residential properties held for investment purposes, Married = 1 if married, Broker = 1 if a real estate broker, Owner = 1 if the owner of a brokerage firm, Indfr = 1 if working in an independent office of a national franchise, Lsfsizf is the natural log of brokerage firm size measured by the number of employees, Empgrwth is the employment growth in the metropolitan area in percent, Dec04emp employment is the total employment in millions in the metropolitan area reported in December 2004, Lnhinc = the natural log of household income, and m is the sample selection inverse Mills ratio from the probit model.
Part-time agents spend their time differently than full-time agents. The ratio of listing acquisitions to sales is 66% for part timers versus 85% for full timers, suggesting potential latent effects. 7 Part timers do not have unobserved skills that lead to higher wages. The coefficient on the self-selection m 1 is negative but statistically insignificant at the 5% level for the full-time and part-time samples in Table 3 .
Another year of experience raises the hourly wage of a full-time agent by 2.5%. A year of experience raises the hourly wage of a part-time agent by 1.2%, about one-half the return of the full timer. An additional year of schooling does not increase wages for either group.
The coefficient for entering real estate after a career elsewhere is statistically significant in the combined sample but disappears in the subsamples. In the combined sample, those whose first career was real estate earn 10.8% more than when an agent is a subsequent choice. 8 Residential property held as investments leads to a higher wage only in the part-time sample. Part timers earn a return to experience in real estate investment that full timers gain elsewhere.
For full-time agents, the elasticity of the wage in household income is 0.73. For part-time workers the corresponding estimate is 0.26. Marital status has no effect when including a multiplicative variable with household income. The higher household income predominantly reflects agents who are married.
Full-time agents who are affiliated with an independent franchise have an hourly wage 13.2% higher; for the combined sample the increase is 9.2%. Firm size is not statistically significant. The general economic environment has a positive impact on wages for the complete sample. The elasticity of the wage with respect to employment growth is 3.4. For the combined sample, wages rise 3.8% per 1% increase in employment growth. The size of the market in the level of employment is not statistically significant.
The labor supply estimates are in Table 4 . All regressions in this table employ two-stage least squares. The fitted values of annualized wages are estimated in the first step. These are converted to after-tax wages using TAXSIM. The natural logarithm of the resulting after-tax wages is used in the labor supply equations for full-and part-time agents. (Table 3) , and Lnhinc = the natural log of household income.
Of particular interest is the effect of experience on hours worked. Full-time agents decrease their hours by 0.58% with each year of experience, conditional on the hourly wage. The experience coefficient in the hours-worked equation is opposite in sign to those in the wage equation. Skill increases the wage. Conditional on the wage, skill reduces effort.
A full-time agent with 11 years of experience works 6.4% fewer hours than a rookie. Full timers work 44 hours a week on average, as shown in Table 1 . In comparison with part-time agents, the difference in hours worked is 2.8 hours a week or 140 hours per year. The agent with 11 years of experience receives a 27.2% higher hourly wage than the rookie, according to Table 3 . Adding the effort and productivity effects as −0.064 and 0.272, total earnings are 20.8% higher for the 11-year full-time veteran as compared with the rookie.
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For part timers, the experience coefficient in the hours equation is not statistically significant at the 5% level. Table 3 indicates that total wages for part-time agents increase by 13.5% for 11-year veterans compared to rookies. Full timers have a 7.3% higher total earnings return as a premium over part timers. That premium is earned by a full timer receiving more experience per year than a part timer.
Hours worked by part-time agents decrease with schooling by an average of 2.8% per year. Schooling is not statistically significant in the wages equation. More educated part timers are not more productive, but they economize on effort.
Brokers work 7.5% more hours in the combined sample. Having made real estate a career leads to a higher wage and lower hours. For the combined sample, the decrease in wages is 10.8% for those who choose real estate as a second career.
Marital status and household income are not statistically significant in the hours regression. The interaction of these variables is not statistically significant. Higher household income does not lead to substitution of work for leisure, and marriage does not affect hours. Owning investment properties does not lead to spending more time as an agent on listing and selling. Brokers work more hours than agents in the combined sample.
The elasticity of labor supply with respect to the after-tax wage is 0.21 for the full-time sample. This estimate is positive and significant with a t statistic of 2.4. The elasticity of supply for part timers was zero. is the income elasticity in after-tax income (1 −τ)Y. Hicksian elasticities are larger when leisure is a normal good. In Table 4 , the income elasticity estimates are negative, indicating that leisure is a normal good, but they are not significant. Consequently, the compensated and uncompensated wage elasticities can be viewed as the same, or ηc=ηu.
Farber (2005) finds positive but low uncompensated labor supply elasticities for those who can choose their own hours. Camerer et al. (1997) find negative supply elasticities if there is an earnings target. That is not the case for real estate licensees. Agents are not targeting a specific total earnings level. Instead, they respond positively to after-tax wages. Table 5 reports tests for equality of the paired parameters in the wage and hours equations for agents. Experience leads to a 2.5% increase in hourly wages for full timers and 1.2% for part timers. This 1.3% differential is statistically significant at the 5% level in Table 5 . Hours worked decrease by 0.58% per year of experience for full timers but increase by 0.49% for part timers. This differential is statistically significant from zero at the 1% level. Statistically significant differentials are evident for investments in residential property and household income in wages and for having real estate as not a first career in hours. Notes: We present test statistics for differences in the part-time versus full-time regression coefficients for the wage and labor supply regressions. These t tests assume unequal subsample variances (Greene 2007) . The significance levels are denoted by ** for 0.01 and * for 0.05. Sch is years of schooling based on the highest level of education completed, Exp is years of real estate experience, Seccar = 1 if the respondent's second career is real estate, Resprop is the number of residential properties held for investment purposes, Married = 1 if married, Broker = 1 if a real estate broker, Owner = 1 for owing the firm, Indfr = 1 for being in an independent franchise office, Lsfsizf is the natural log of the brokerage firm size defined by number of employees, Empgrwth is the percent annual employment growth, Dec04emp is employment in millions in the metropolitan area in December 2004, Lnatw is the natural log of after-tax net annualized wages, and Lnhinc = the natural log of household income.
After the first year, a full-time worker has a 2.5% higher wage but works 0.6% fewer hours, so total earnings rise by 1.9%. Skill leads to a productivity effect, increasing output per hour and allowing fewer work hours and more time for leisure. Part timers and full timers are benefiting from productivity gains, spending part of the gain by working fewer hours.
Full timers and part timers earn positive returns to experience. For the full-time sample, more experienced workers work fewer hours. For the part-time sample, schooling reduces hours worked.
The findings are consistent with previous research in other occupations. Skilled workers at the aggregate level may be working more hours (Prescott, Rogerson and Wallenius 2006) . Over time, skilled workers are taking less leisure as time not worked, and the less skilled are taking more (Aguiar and Hurst 2007) . Those estimates do not control for full-and part-time status and do not adjust for what happens within the same job classification.
While the sorting is between full-and part-time workers on total hours, the estimating equations are separate for each status. The fitted values of the hours worked may be less than 20 per week for a full-time agent and more than that for one on part-time status. The result is a misclassification. Some people are working part time when they would rather have a full-time job or vice versa. As a robustness test, the fitted hours worked per week are obtained for each agent. Those hours were tested for being at least 20 weekly among full timers and no more than that for part timers.
All full-time agents have predicted hours worked of at least 20 per week. For the 344 part timers, there are four or about 1% who have fitted hours of more than 20 weekly. For these four, the highest fitted value is 21.8 weekly hours. The lowest is 20.005. The strongest work demand among part timers is for 21.8 hours a week, essentially retaining part-time status. This test confirms the flexibility of hours among real estate agents. Virtually all agents are working the hours they want, not those they are obliged to.
Protected variables are defined formally in U.S. legislation. Workers having these protected characteristics cannot be discriminated against, harassed or paid differently. These protected variables are race, ethnicity, religion, gender, age above 40, family status, disability, veteran status, sexual orientation and political affiliation. Underlying the assumption is that fundamental productivity is not different by a protected variable. To test this condition, the protected variables available for gender, race and ethnicity are included in the wage equation.
The hours equation is reestimated with the fitted values from this wage equation. In Table 6 , the hourly wage does not differ by gender, race or ethnicity for real estate agents. All of the coefficients on race, gender and ethnicity are insignificantly different from zero. Retaining significance are total household income, with an wage elasticity greater than one, and experience. One more year of experience increases the hourly wage by 2%. Table 2 . Regression coefficients are heteroskedasticity consistent. Dependent variable is the natural logarithm of annualized hourly wage. Sample selection based on probit model in Table 2 . Sch is years of schooling based on the highest level of education completed, Exp is years of real estate experience, Seccar = 1 if respondent's second career is real estate, Resprop is the number of residential properties held for investment purposes, Married = 1 if married, Broker = 1 if a real estate broker, Owner = 1 if owner of a brokerage firm, Female = 1 if female, Black = 1 if African American, Asian = 1 if Asian American, Native = 1 if Native American, Latin = 1 if of Latin descent, Indfr = 1 if working in an independent office of a national franchise, Lsfsizf is the natural log of brokerage firm size measured by the number of employees, Empgrwth is the employment growth in the metropolitan area in percent, Dec04emp employment is the total employment in millions in the metropolitan area reported in December 2004, Lnhinc = the natural log of household income, m is the sample selection inverse Mills ratio from the probit model, and Lnatw is the natural log of net annualized after-tax wages predicted from the wage function (Table 3) . 2SLS = two-stage least squares.
These fitted wages are converted to an after-tax basis and the hours reestimated, with results reported in Table 6 . The resulting labor supply elasticity is 0.28, with a t statistic exceeding 4 and similar to that in Table 3 . The collinearity among protected and other variables, along with limited degrees of freedom led to a singularity in the part-time equation. That singularity prevents part timers and full timers from being compared. Given the similarity in elasticities, the results of Tables 3-5 are supported with a more general wage specification.
Conclusion
Real estate agents have the flexibility of choosing hours worked and their employers. Based on characteristics and preferences, agents select full-or part-time work. The market responds with an hourly wage based on skills and conditional on the choice. The agent constructs an after-tax hourly wage and household income in determining hours worked. There are up to five estimating equations for the self-selection between full-and part-time work and conditional wages and hours.
Job-related skills include education, experience and whether a person has invested in a firm or the industry. Agents can invest by obtaining skills such as education or experience or by buying houses, shown to have a return in Rutherford, Springer and Yavas (2005) . The findings indicate that full-and part-time workers increase their wages through experience, although full timers benefit almost double as much for each additional year of experience. Schooling does not increase the hourly wage for either group.
On the firm level, these results have productivity and contract incentive implications for workers and their employers. On a macro level, there are relevant taxation and productivity effects. Future research may seek to examine other workers who set their own hours to determine whether the findings are unique to real estate.
